Abstract -An ex-ante equity risk premium is the difference between the expected return of a risky asset at time t for a given future time horizon and an equivalent maturity risk-free interest rate. Using annual US secular data from 1871 to 2008, this study aims to model simultaneously the measures and the explanations of ex-ante equity risk premia for two polar horizons: the one period ahead horizon (i.e. the "short term" premium) and the infinite time horizon (i.e. the "long term" premium). Expectations being represented by traditional adaptive processes, large disparities in the dynamics of the two premia are evidenced. According to the conditional CAPM, each premium is at time t explained by the product of the price of risk by the expected variance of returns, these two magnitudes being horizon dependant. The expected variances depend on the past values of the centered squared returns (we found 5 and 8 years for the one year and the infinite horizon, respectively). For each horizon, the price of risk is determined by a spread of interest rates capturing economic factors of uncertainty and by an unobservable variable determined according to the kalman filter methodology (i.e. a state variable). The state variables are supposed to capture the influence of hidden variables and of non directly measurable psychological effects. The model gives a valuable representation of the "short term" and "long term" premia.
3 the price that would prevail on a virtual market characterized by a given single horizon, the weigh for each virtual price in the effective market price being represented by the share of equities that investors wish to held according to the considered horizon. 4 Anufriev and Bottazzi (2004) discussed the conditions of existence of a market equilibrium price in a multiple horizon framework and show that, under a suitable parameterization, the no-arbitrage market condition leads the fundamental value to be a stable fixed point.
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Using annual US secular data from 1871 to 2008, the present study aims to model exante equity risk premia for two polar horizons: the one period (year) ahead horizon (i.e. the "short term" premium) and the infinite time horizon (i.e. the "long term" premium). Regarding the literature and in addition to the length of the analyzed period, the new contribution of this paper is in several ways. First, the two polar horizons are modeled simultaneously in the CAPM framework. Second, the question of the measurement of ex-ante equity risk premia -implying the knowledge of how expectations are formed -and the question of their explanation are solved in the same model. Third, since the price of risk is not directly observable, it is represented using the Kalman filter methodology, while taking into account information contained in a spread of interest rates. The rest of this paper is organized as it follows. Part 2 presents a brief survey of the literature on market equity risk premia and shows why it seems relevant to consider ex-ante premia in place of ex-post premia, and why premia can be considered both as time varying and horizon-dependant phenomena. Part 3 presents the general theoretical framework of our approach based on the conditional CAPM, according to which each market premium is at time t the product of the price of risk by the expected According to any stock valuation model, three factors determine an equity value: the expected return, the riskless rate and the required risk premium measured by the difference between these two last magnitudes. The intuitive assumption underlying our work is that each horizon of investment is characterized by a particular combination of these factors, the stock market price being of course the starting common knowledge information for all agents whatever the horizon of investment.
4 Let * τ P the virtual price related to investors with an horizon τ and τ n the number of equities held by this class of investors. With a number h of independent horizons, the market clearing condition is for an equity priced Part 5 presents the Kalman filter methodology used to estimate jointly the two premia, and
gives the empirical results. Part 6 gives concluding remarks.
-The equity risk premia in the literature: surveying concepts, approaches and empirical results
Any equity premium is defined by the difference between a given representation of the expected return of the risky asset at time t for a given time horizon and an equivalent horizon risk-free rate. Two kinds of premia are distinguished: the ex-post premium and the ex-ante one.
Unlike the ex-ante premium, the ex-post premium is deduced from the return observed over the future horizon considered, and not from the return expected over this horizon. Since investors cannot consider the ex-post premium to make their financial choices at time t, this magnitude cannot be regarded as a decision-making concept, unless the perfect foresight hypothesis holds, in which case it is clear that there is no risk premium, so that the ex-post excess return could not be viewed as a risk premium. Considering now the rational expectation hypothesis (REH), the so-called ex-post premium equals in fact the rational ex-ante premium plus a white noise representing the forecasting error which is of course unknown at time t. In this instance, the rational expected return and then the ex-ante premium remain unknown variables. Empirical analyses evidence that, because of excessively large error terms, the values of ex-post premia are almost often as negative as positive (among others, see Mpacko-Priso (2001) ) and this is somewhat disconcerting and likely to generate severe econometric biases, in particular when errors are not white noises. Moreover, many studies in the literature use lagged predictors to forecast the excess equity returns (i.e. the ex-post premium): dividend yield, earnings price ratio, short-term interest rate, payout ratio, term and default spreads of interest rates, inflation rate, book-to-market ratio, consumption, wealth, etc. As a result, no robust predictors are found Welch 2003, 2007) , confirming that the ex-post premium is probably more a countable observation than an operational concept. In fact, experts' expected returns derived from surveys convey systematic forecast errors (Abou and Prat (1997) ) and are mainly driven by autoregressive processes (Abou and Prat (2000) ), which confirm that modeling ex-ante or ex_post premia are two different subjects.
5 Merton (1969) , Samuelson (1969) and Py (1973) So, it is not astonishing to find the existence of a term structure for ex-ante equity premia deduced from survey data revealing experts' stock price expectations. Such studies largely confirm that, despite common trends, substantial discrepancies characterize risk premia according to the time horizon of the investment. Concerning the studies relating to the long term view, the usual method to analyse the equity risk premium is to observe historical averages of the difference between stock market returns and a risk-free interest rate. At the theoretical level, this approach refers to the wellFollowing papers by Welch (2000 Welch ( , 2001 and Prat (2001) , Harvey (2001-2007 ) present a set of four studies about the expected equity premia defined as the difference between the experts' mean expected stock returns and an equivalent horizon bonds yields. These studies are based on quarterly surveys conducted since June 2000 by Duke University and CFO Magazine and concern stock market returns expected by about 270 anonymous Chief Financial Officers (CFOs) of U.S.
corporations. They found that, in contrast with the 10-year expected risk premium, the oneyear risk premium is highly erratic through time, ranging between 1.3 and 6.6% depending on the quarter surveyed. As a result, these studies strongly confirm that ex-ante premia appear to be both time-varying and horizon-dependent. 6 More recently see Gollier and Zeckhauser (2002) who extended this approach. 7 Appendix 1 gives a formal illustration of this point. 8 Abou and Prat (2010) give an overview concerning studies about equity premia issued from survey data.
6 known debate about the so-called "equity premium puzzle": with reasonable preference parameters values (i.e. the risk aversion coefficient and the subjective discount rate), the theoretical risk premium inferred from the consumption asset-based general equilibrium model is far too low (about 1-2% a year) as against the observed market premium, which stand about 6-7% a year on average (Mehra and Prescott (1985) ).
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Another approach to measure the long term premium is to base the value of the premium on the dividends discount model (DDM). Study by Harris and Marston (2001) is based the Gordon formula according to which the long term premium equals the dividend yields plus the expected long term rate of growth in dividends minus the yield on long-term US government bonds as proxy of the risk-free rate. The five years ahead expected growth in earnings per share issued from surveys is supposed to approximate the expected growth in dividends, allowing to evaluate an ex-ante long term risk premium for US stocks (S&P 500) over the period 1982-98. The authors show strong evidence that this long term risk premium change over time and that a significant part of its dynamics may be explained by readily available forward-looking proxies for risk, as the spread of interest rates, the consumer confidence index reported by the Conference Board, the degree of discrepancy between financial analysts' forecasts, or the implicit volatility issued from options prices. But the average market risk premium is found to be 7.1% which joins the equity premium puzzle.
However, the period was not large enough to allow reliable conclusions. This is not the case of the paper by Fama and French (2002) who still inferred ex-ante premia on the US stock market (S&P index) from the DDM, using alternatively dividends and earnings per share. The authors infer the expected growth rate of dividends (or earnings) per share and the risk-free Study by Siegel (2005) shows that the premium was substantially lower during the periods 1802-1870 (3.2%) and 1871-1925 (4 Koutmos et al. (2008) gives a recent illustration of this shorttem approach. In another way, De Santis and Gerard (1997) analysed the factors of the shortterm dynamics of premia by using a conditional multivariate CAPM while study by Kryzanowski et al. (1997) based on the conditional Arbitrage Pricing Theory put into evidence several macroeconomic factors of the time-varying monthly equity premia for a set of 130 mutual funds equities on the Canadian market. According to these studies, there is an implicit assimilation between the frequency of observation in returns and the time horizon of the investment, which is a simplifying assumption since in fact, the frequency of observation can be larger or smaller than the horizon of the investment.
10
10 For instance, Benartzi and Thaler (1995) suggested that long-term investors can adopt a myopic behaviour since they observe returns over periods shorter than the horizon. Conversely, studies modeling high frequency data using GARCH specifications suggests that the one period ahead expected variance refers to the squared returns generally to a much longer past than one period. of the risky asset j made at time t for t+1 is conditional to the set of information available at time t t Ω . The covariance between the return of asset j and the market return represents the magnitude of the uncertainty taken into account by holders of asset j to determine their required risk premium. When asset j is the market portfolio itself, the relation (1) leads to the following expression of the ex-ante market premium at time t in the country i :
-Equity
In this case, the market risk premium is measured by the difference between expected one period ahead stock return and the risk-free rate, and is explained at any time by the product of the unit local price of risk 11 11 Consider a representative agent whom wealth is made with a share of riskless asset and a share of a risky asset represented by the non diversifiable market portfolio. The representative agent is supposed to maximise at time t the expected utility of his wealth at time t+1. Put in the expectation/variance form, this program is by the expected variance or the market return. During of the risky asset in the wealth), and where it δ >0 is the absolute risk
, the first order condition of the program gives the expression of the risk premium required by the representative agent, that is
. Comparing this result with (2) leads to the equality
9 the last century, many studies confirm that the influence of international stock markets on US stock market is negligible. This result suggests that the US market is that approaching more the hypothesis of a segmented market, and this is not astonishing because it represents the more important stock market. Since subscript i will always refers to US, we now remove it from the variables and parameters.
-Short term versus long term horizons
The time-horizon over which the expected market return ) (2) ) may equal a priori one hour ahead, one day ahead, one month ahead, one year ahead or more … provided that these variables are conditional to information available at time t. We will now consider the one year return
of the US stock market, where t P and t D are the S&P composite stock market price index at time t and the corresponding dividends distributed during the last year, respectively. To model the ex-ante risk premium we will consider at the same time its measurement (left hand side of (2)) and its explanation (right hand side of (2)). We will consider two traditional polar timehorizons : the one period ahead horizon and the infinite time horizon. We will refer to the "short term" ex-ante risk premium for the first one and to the "long term" ex-ante risk premium for the second.
According to (2), the one period ahead ex-ante risk premium is defined by the difference between the expected one period ahead stock return and the risk-free rate ot R one year to maturity:
this premium being explained by the product of the unit US price of risk by the one period ahead expected variance of the market return :
, the forward iterative resolution of this last equation leads to the well known expression of stock price in an infinite time horizon :
According to (5) 
-Expected returns, expected variances and prices of risk : assumptions 4.1 -The expected returns and expected variances
Concerning the measurement of the two ex-ante premia, it is necessary to make hypotheses about the expected stock return for the one period horizon and the expected growth rate of dividends for the infinite horizon. It is worth noting that expected returns revealed by survey data strongly suggest that experts form their expectations mainly according to an autoregressive process 13 12 When expectations are assumed to be rational, (5) gives the "fundamental value" of equities. Under the transversality condition, there is no bubble and the price equals the fundamental value. 13 Among others, see Abou and Prat (2000) .
, the adaptive model appearing to be a simplified 11 form -and the most popular -of such a process. Accordingly, it is supposed that expectations can be represented by simple adaptive processes which are :
, with
For given values of coefficient 1 β and 2 β and of initial values of the expected variables, equations (8) and (9) determine the time series of the two expected variables.
Provided that indicators of riskless interest rates are given for the two horizons, we get measurements of the one period risk premium
Φ and of the infinite horizon risk premium t 2 Φ by reporting (8) and (9) in (3) and (6), respectively.
We now turn to the conditional expected variances intervening in the explanation of the premia. Appendix 1 illustrates why the expected variance is horizon-dependent when the returns are partially predictable (what is the case in particular for annual returns) and show why, according to the date, the short term premium may be greater or smaller than the long term premium. This leads to consider that the one period ahead expected variance Moreover, annual data are generally not appropriate to implement an ARCH process, this latter being generally adapted to at least monthly data. 15 We also considered the actual value of the instantaneous variance (i=0) in (10) and (11), but this assumption lowered the criteria of information of the risk premia model compared to the retained specification (i=1) where the expected variance is determined only by the past values of the observed variance. Moreover, we let the possibility to add a constant term in the right hand side of the equations; but, for the two equations, these constants appeared to be insignificant and then were removed. (1) processes augmented possibly by a constant term and by the rate of change in CPIs, of the real consumption per capita, of earnings per share and by various spreads of interest rates. In fact, none of them was found to be significant when added in the sate equation, excepted the rate of change in corporate earnings per share for the long term price of risk. However, when 16 Note that the centered squared return 2 t σ representing the instantaneous variance appeared to be insignificantly autocorrelated over the sample period. 17 In a forecasting view and following Bollerslev (1987) and Hansen and Lunde (2005) propose to represent the expected variance as an ARMA model for the squared returns plus a constant term. Müller et al. (1997) , and for high frequency data, authors refer to an equation analogue with (10) and (11) The price of risk for the one year time horizon 
In a similar manner, for given values of 2 β and of the initial value of the expected growth in dividends, (9) gives the long run expected rate of growth in dividends and then (6) gives the long term risk premium measurement. Reporting in the structural equation (7) 
For given values of 2 1 , β β and initial values of expected variables, the 4-equationssystem (16), (17), (13) and (15), can be estimated jointly as a system using the Kalman filter methodology, where (16) and (17) are the signal equations while (13) and (15) Table 1 gives descriptive statistics of the two "observed" premia as determined by equation (3) and (8) for the one year premium and by equations (6) and (9) events had an effect on equity risk premia, it was probably in the direction of a fall. The short tem premium appears to be higher in mean since more volatile than the long term premium and these outcomes are rather intuitive. Interestingly, the mean value of the infinite horizon premium (2.3% per year) joins the one of 2.5% obtained by Fama and French (2002) . Figures   1 and 2 exhibit the time pattern of the components contributing to the measure of the premia, for the one year and the infinite time horizon, respectively: interestingly, in both cases, the components appears to be not negligible one compared to others. Figure 3 compares the values of the measurement of two observed premia : although these two magnitudes are stationary at the 10% level of significance, the horizon is a very discriminant parameter conditioning the dynamics of the premia (the value of is not very high), and this result confirms lesson from survey data reflecting experts' opinions (see part 2). 20 The optimal initial values of the expected return in (8) and of the expected rate of growth in (9) are found to be 4% and 0% per year. Table 2 gives the estimates of the structural model of risk premia. Concerning the signal equations, a grid search over the lags m and m' intervening in the expected variances determination led to the optimal values 5 and 8 for the one year and the infinite horizon, respectively. As a result, compared to the short term premium, the long term premium is influenced by the variance over a longer time span, which is rather intuitive since this result contributes to explain why the former is more volatile that the latter, as shown by figure 3.
Although the coefficients of the lagged variances decrease from the third lag for both horizons, the lag-coefficients increase before decreasing for the long term premium, and this outcome was already observed in the literature. 7, respectively. The covariance between the two state residuals is found to be insignificantly different from zero and this is why this parameter has been removed from the estimations.
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Another point is that, as expected, the coefficients 
S
The larger sensibility to the spread found for the short term premium than for the long term one seems intuitive insofar as represents default risk perceived due to economic factors or default risk 21 For instance, see Ederington, and Lee (1993) . 22 We also found a zero covariance between the signal residuals and the state residuals for each horizon. This was a condition underlying the updating equations (B5) an accepted 5% level of significance, the std allows to determine a zone of uncertainty defined at each date by the line ranging between the estimated value plus and minus 1.96 std.
In the same manner, the std of coefficients of t S , which are constant over time (although horizon dependant), allow to define a zone of uncertainty associated to We now examine the statistical properties of the residuals of the signal equations (innovations) t υ 1 and t υ 2 . The diagnostic tests we refer to are presented in Appendix 3.
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According to Harvey's (1992) heteroskedasticity test, the null of homoskedasticity of these residuals is rejected for the one year horizon but accepted for the infinite horizon. The appropriate Ljung-Box Q test by Harvey (1992) based on the first 11 autocorrelations applied to the signal standardized smoothed residuals showed a rather weak 26 but significant autocorrelation for the two horizons, which suggest that, beyond a possible specification bias, market frictions such as transaction costs 27 and risky arbitrage opportunities 
-Concluding remarks
Any ex-ante equity premium is defined by the difference between a given representation of the expected return of the risky asset at time t for a given future time horizon 24 The two measures of goodness of fit are defined by R implies that the estimated model is worse than a simple random walk plus drift (Harvey, 1992) . 25 The same tests are implemented by Prat and Uctum (2008) for a similar model concerning exchange rates risk premia.
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and an equivalent maturity risk-free interest rate. Using annual US secular date from 1871 to 2008, the challenge of our study with respect to the literature is to model at the same time the measures of ex-ante equity risk premia (which specify how expected returns are formed) and the explanations of these premia in the CAPM framework, by considering simultaneously two polar horizons: the one period (year) ahead horizon (i.e. the "short term" premium) and the infinite time horizon (i.e. the "long term" premium).
Representing expected returns by traditional adaptive processes, large disparities in the dynamics of the two measured premia are evidenced, as expected when the market is not Finally, we find a weak but significant autocorrelation in residuals that could be explained by short term adjustments of premia toward their theoretical values, possibly due to transaction costs and risky arbitrage. Overall, these results highlight the existence of a time varying term structure of ex-ante equity risk premia and suggest that it is necessary to solve simultaneously their measurement and their explanation, although, when expectations are not rational, results are conditional to the hypothesis retained for the expected return representation. 
, that is, the two first moments increase in the same proportion with τ . Since the risk premium depends on the expected variance (equation (2) Even if we introduce a discount rate with constant variance which is independent of the white noise forecast error, this conclusion is still valid. 30 Lo and MacKinlay (1988) and Cochrane (1999a) give overviews concerning the predictable character of stock returns. Beyond the autocorrelation of returns, economic variables such as spreads of interest rates, change in money supply, production growth, change in corporate earnings, the ratio dividend/earnings and the dividend yield are often shown to be significant predictors. 
Appendix 2 -The equity risk premia model and the Kalman filter equations
The system formed by the four equations (16), (17), (13) and (15) can be written in the following state-space form (see Harvey (1992), Ch. 3; Hamilton (1994) , Ch.13):
state equations : (10) and (11) may be equal to some non-zero matrix G if ' t t = and 0 otherwise, that is, the residuals may be contemporaneously correlated. In this case the prediction equations (B3) and (B4) are unaltered but the updating equations (B5) and (B6) are modified as described in Harvey (1992, sub-section 3.2.4 (10) and (11)) and the two state equations by 
